Although transthoracic two-dimensional echocardiography can detect dilation of the coronary arteries, the reliability of this technique in the detection of coronary artery stenosis is still doubtful. The purpose of this study was to test the ability of newly developed biplane transesophageal color Doppler and two-dimensional echocardiography in the detection of left main coronary artery stenosis. Blood flow in the left main coronary artery was detected in 57 of 67 (85%) patients by transesophageal color Doppler flow imaging. Using transesophageal two-dimensional echocardiography, adequate images of the full length of the left main coronary artery and identification of the bifurcation were obtained in 60 of 67 (90%) patients. Transesophageal echocardiography clearly showed significant (>50%) narrowing of the coronary lumen in 10 of 11 patients (sensitivity, 91%) and insignificant narrowing or no abnormalities of the coronary lumen in the other 49 patients (specificity, 100%). The positive predictive accuracy for left main coronary artery disease was 100%, and the negative predictive accuracy was 98%. This preliminary study suggests that biplane transesophageal color Doppler and two-dimensional echocardiography appears to be a feasible noninvasive technique for imaging the left main coronary artery and detecting hemodynamically significant luminal obstruction. (Circulation 1990;81:1271-1276 T wo-dimensional echocardiography provides a noninvasive means of imaging cardiovascular anatomy and has been used to assess coronary artery lesions in several conditions.'-" Twodimensional echocardiography is especially useful in the detection of coronary artery aneurysms in patients with mucocutaneous lymph node syndrome.7 Although transthoracic two-dimensional echocardiography can detect dilation of the coronary arteries, the reliability of this technique in the detection of coronary artery stenosis is still doubtful. The recent advances of transesophageal color Doppler and twodimensional echocardiography12-23 offer a promising means to circumventing the problems of conventional transthoracic approach. Without the chest wall intervening between transducer and heart, the transesophageal two-dimensional images are generally of high quality. This allows the use of higher frequency transducers and results in much better definition of cardiac structures. The purpose of this study was to test the ability of biplane transesophageal color Doppler and two-dimensional echocardiography to detect left main coronary artery stenosis.
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Methods
The study group consisted of 67 consecutive patients referred to our medical center for coronary arteriography for suspected coronary artery disease. Only patients with clinically apparent significant aortic stenosis and those with previous aortic valve replacement were 
Statistical Analysis
Standard methods were used for calculation of sensitivity,-specificity, positive predictive accuracy, and negative predictive accuracy. Observer variability for measurements of the diameter of left main coronary artery in our laboratory has been determined in 20 randomly selected patients. The average intraobserver variability for measurements of the diameter of left main coronary artery was 2.7% of the mean value, and the average interobserver variability was 3.8% of the mean value.
Results
There was no complication during and after transesophageal examination in any of the 67 patients. With the horizontal plane transducer, the long-axis image (Figure 3 ) of the left main coronary artery was obtained. With the longitudinal plane transducer, the cross-sectional image (Figure 4 ) of the left main coronary artery could be visualized from the ostium to bifurcation by counterclockwise rotation of the endoscope. Blood flow (Figure 2) ography. Satisfactory images of the full length of the left main coronary artery and identification of bifurcation were obtained in 60 of 67 (90%) patients studied. In patients with more than 50% stenosis, the success rate was 92% (11 of 12 patients), and it was 89% (49 of 55 patients) in patients with less than 50% stenosis or a normal left main coronary artery. Transesophageal echocardiography showed insignificant (<50% stenosis) narrowing or no abnormalities (Figures 3 and 4, and Table 1 ) of the coronary lumen in 49 patients with normal or insignificant angiographic lesions (specificity, 100%) and significant (.50%) narrowing ( Figure 5 ) of the coronary lumen clearly in 10 of the 11 patients (sensitivity, 91%). The positive predictive accuracy of the echocardiogram for left main coronary artery disease was 100%, and the negative predictive accuracy was 98%.
Discussion
This study demonstrates that high-quality images of the left main coronary artery and measurement of luminal diameter and percentage of stenosis could be obtained by using transesophageal echocardiography. Satisfactory examinations of the full length of the left main coronary artery were obtained in 89-92% of the patients; the sensitivity of transesophageal echocardiography in the detection of significant left main coronary artery stenosis was 91%, and specificity was 100%.
The diagnosis of left main coronary artery disease is important in the management of patients with symptomatic coronary artery disease. The prediction of left main coronary artery obstruction before coronary arteriography is important, considering the potential for sudden death or, at least, greater morbidity during arteriography in patients with such obstruction.24-26 Several studies1-6 have reported the usefulness of imaging the left main coronary artery and assessing the presence of significant stenosis by using transthoracic two-dimensional echocardiography. Weyman et all first described a technique for visualizing the left main coronary artery with twodimensional echocardiography. They emphasized the need to visualize the lumen of the vessel both proximal and distal to the lesion. Rogers et a16 used a standard two-dimensional echocardiographic system with signal processing to detect proximal coronary arterial calcifications primarily in the left coronary artery, proximal left anterior descending artery, and left circumflex coronary artery in closed-chest patients.
The yield of adequate images of the left main coronary artery by transthoracic two-dimensional echocardiography is in the range of 57-99%,2-5 and Rogers6 imaged this vessel in its entirety in only 70% of cases in vitro. Imaging of just the origins of the left anterior descending and circumflex arteries has been more difficult, being reported in 53% and 34% of the patients, respectively.2, Despite the optimism generated by these studies, the technique never became popular. In many instances, the imaging quality is too poor to allow an anatomical evaluation. Some of the difficulties encountered in obtaining adequate coronary artery images with transthoracic echocardiography are those inherent in any echocardiographic study and 
